The unique responses of the primordial germ cells in the fish Oryzias latipes to gamma-rays.
The effects of gamma-radiation on the development of the primordial germ cells (PGCs) of medaka embryos (Oryzias latipes) during the early stages of development were quantitatively examined and compared to the effects on the intestinal cells. The PGCs develop in three stages: an extra-gonadal proliferative stage (1-2.5 days after fertilization), a mitotically inactive stage after the termination of the migration into the gonad (2.5-4.5 days), and an extensive proliferative stage (between 4.5 days and hatching). A dose-rate effect was absent in the PGCs, regardless of their mitotic activity, when dose rates were 2.5 and 0.14 Gy/min. The radiation effect on the PGCs was not reduced by hypoxia and was not enhanced by heat treatment during the proliferating stages. Conversely, radiation resistance was induced in the PCGs during the mitotocally inactive stage by hypoxia and, unexpectedly, by heat treatment. From the present data, we conclude that the PGCs have a small repair ability, and we discuss the radiation resistance induced in the PGCs by hypoxia and heat treatment.